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ATTACHMENT A

SIMULATION MODEL
CALIBRATION OUTPUT DATA

A. FLOW RATES 1
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Table 1

Hourly Comparison of Output Data
for Simulation Model Calibration

Arrival Departure
Time Flow Rate Flow Rate

Data Model (sD,) Data Model (S.D.

1800-1900 50 50 (0.48) 51 50 (1.69)

1900-2000 34 34 (0.48) 53 58 (1.14)

2000-2100 39 39 (0.52) 52 49 (1.41)

Average Arrival Average Fix to
Time Air Delay Threshold Travel Time

(minutes) (minutes)
Data Model (S.D.) Data Modei (S.D.)

1800-1900 0.92 1.69 (0.34) 9.33 7,84 (0.36)
1900-2000 1.31 1.04 (0.18) 9.69 9.39 (0.19)

2000-2100 1.12 0.60 (0.05) 9.75 8.72 (0.14)

Average Arrival Average Departure
Threshold to Gate Gate to Roll
Travel Time (minutes)Travel Times (minutes)

Time Data Model (S. D.) Data Model (S. D.)

1800-1900 3.561 3.46 (0.11) 8.82 10.67 (1.21)
1900-2000 3.96 3.64 (0.15) 10.93 10.61 (1.67)

2000-2100 2.87 3.56 (0.25) 8.63 7.32 (0.40)
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ATTACHMENT B

Configurations A, B, and C

Model Input Data

Los Angeles International Airport

Los Angeles
Airport Improvement Task Force Delay Studies

January 1979
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Attachment C

INPUT DATA SUMMARY
STAGE 1 EXPERIMENTS

Los Angeles International Airport

Los Angeles
Airport Improvement Task Force Delay Studies

January 1979
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LAX

INDEX OF STAGE 1 EXPERIMENTS

sequience Experimnent Study Case Model Type of Input

No. No. No. Description Page

11 1 ASM Change-Sheet 38

27 1 47

3 11 1 tI49

4 13 1 53

52 2 56

68 2 it59

7 12 2 61

8 33 64

9 4 5 Full 66

10 10 5 Change-Sheet 69

11 15 5 it71

12 5 6 74

13 10A 6 76

14 6 4 Full 78

15 9 4 Change-Sheet 80

16 16 4 Change-Sheet 82
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LAX - STAGE 1

EXPERIMENT NO. 1

Objective:

To obtain baseline delay estimates for the following runway
configuration in VFR-1 for 1978 demand.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 24L, 25R, 25L 24R, 24L, 25R, 25L

Related Comparison Experiments:

Calibration was performed using this configuration ("A")
(Inputs should be similar but with a 1978 demand).

Experiment 7 uses configuration "All with 1982 demand.

Remaining Data Items:

*Time period to be simulated

*Demand Input distributions (arrival fix, runways,
and gates)

*Lateness distribution
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Experiment Number: 1. (Input changes from experiment number CALIBRA 1 ON

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

A. Logistics
I. Tite,,, Ls nes '. .

Z. Random number seeds

3. Start and finish times_ Ieauired Data fnm Tsk lnvPr
4. Print n lnn ... ...
5. Airline names
6. Processing ovt~Ions i_ _ _mlm
I/. Truncation limits
8. Time switch immi

Is. AllrelO Pnysical Characteristics Configuration "Al

9- AlrfiaIr np w r. .. ....
10 Number of runways
11. Kunway loenTITcation

12. Oeoarture runway and .i.nk.
14. Runway crossing links
14. Exit taxiway location .... .. .

l. Holding areas
16. Airline gates

17. Gengra1 Xvxtinn -Kcjng av-irw'
C. ATC Procedures

18. Aircraft .e.ar..n_

19. Route data
20. Two-way oath data-21. Comnmon approach paths _

22. Vectoring delays ... .
23 QAnartinn rgnwav _i______________III_. __II,_III
24. Gate hold control'

I S Dlenarture ai~it-(p nne i','ii'*e I

26. Departure oueue
7. Runway eropinn dalav Prnn+l l _

0. Aircraft Operational Characteristics I__

xit taxiwav ut1ltyatnn II
9. Arrival runway occupancy times

31. Departure runway occupancy times_____________________

Taxi speeds
33. Approach speeds ,___ _

34. Gate servictitm~ ______________________

36. Runwav crossina tima, ,_,_,,
37. Lateness distributions Required Data from Task Force
38. Demand 1978 namagA with Demand Inut Dis-

tributions (Required Data from Task
r orcei

- . - * , . * O*.. -i .: ,,, ,



TABLE 3 40
% of Class 1: Arrival Fix/Runway Distribution

0 a) .ea)
240 ()) a as (10)

E c c 34 c~I k
P-4 4J ~ 441 j0 4

a) a) o 000 03 >o > ~ o zo rr m Y C m

36.8 5.3 5.3 52.6
24R (7) (1) (1) (10)- -

53.8 7.7 38.5
24L (7) (1) (5)

100.0
25R (2)

89.3 10.7
25L (67) (8)

% of Class 2: Arrival Fix/Runway Distribution

1d 4J4--)4
.- I4 F +-) a +4

a) W) cd 0 0 0 z 0 :

(RWY) (T) {(G) (V) (F) (VNY) (NE) (SE) (NW) (SW)

25.0 8.3 12.5 50.0 4.2
24R (6) (2) (3) (12) (1)

6.2 7.7 38.5 7.624L (6) (1) (5) (1)

28.0 6.2 1.8 62.2 1.3 0.525R (63) (14) (4) (140) (3) (1)

73.9 13.3 9.8 1.7 1.325L (128) (23) (17) (3) (2)

- A. N.
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Table 3 (continued)

41
% of Class 3: Arrival Fix/Runway Distribution

00 0 ;4 = 4d= (D= W C

(aM (T) 0O (V) CS 0: Cd W as
N2 z . .c k 4 4

4j Cd 9"f40 $ d =C 10 =aC0 V a 4 9 0 z O0~ 0 0 = :

28.1 21.9 32.8 12.5 3.0 1.7
24R (18) (14) (21) (8) 12) (L1-

31.8 45.5 13.6 4.6 4.5
24L (7) (10) (3) (1) (1)

-n -n ---

13.3 33.3 33.3 13.3 6.8
25R (2) (5) (5) (2) (1)

54.7 16.7 11.9 9.5 7.2
25L (23) (7) (5) (4) (3)

% of Class 4: Arrival Fix/Runway Distribution

33.3 43 4. 4
24n) (M4 0() ( 02) W4

a. 50. =aL- 4-) -I) 4. V *V -W V

0 4 0 0 o:3 0z 0 =: o:%Cd 0 2O> 40>zc CO0 20 z c Oc

(RWY) (T) (G) (V) (F (VY (NE I.SEL (NM.. ) .
33.3 33.3 33.4

24R (2) (2) (2)

50.0 50.0
24L (1) (1)

100.0
25R (1)

33.3 44.5 11.1 11.1
25L (3) (4) (1) (1)

-- " ' + ' - -+I " : + I i +
.. - ...-- -+ - + :+ ' -- -' • .



Table 4 42

% of Class 1: Arrival and Departure
Runway/Gate Distributions

Arrivals Departures

Rwy 24R 24L 25R 25L 24R 24L 25R 25L

Gate (No.of()( )( )( )( )()()
Area Ar--ft-

1.1
1 (1)

7.4 2.1 9.6 19.2 0.4
2 (7) (2) (9) (48) (1)

-- - - - -

6.4 1.1 10.4
3 (6) (1) (26)

1.1 3.2 16.0 0.8 21.6 0.4
4 (1) (3) (15) (2) (54) (1)

6.4 8.4
5 (6) (21)

3.2 10.6 0.8 6.0 1.2
6 (3) (10) (2) (15) (3)

1.1 1.1 19.1 8.8
7 (1) (1) (18) (22)

1.1 9.5 0.8 17.2 0.4
8 (1) (9) (2) (43) (1)

9

2.4
10 (6)

0.8
11 (2)

0.4
12 (1)

13

IL 7

- ' - - a-"7/ -..i , , , , : - T a , a - a. . ... ...



Table 4 (continued) 43

% of Class 2: Arrival and Departure
Runway/Gate Distributions

Arrivals Departures

Rwy 24R 24L 25R 25L 24R 24L 25R 25L

Gate (No.of
Area Acft ( )...)LJ ( ) ) ( d L

0.2 0.9 3.2 0.2 0.2 0.2
1 (1) (4) (14) (1) (1) (1)

1.4 0.2 1.8 7.3 2.5 0.2

2 (6) (1) (8) (41) (14 (1)

3.2 0.2 0.43 (18) (1) (2)

1.6 2.5 0.2 7.4 2.8
4 (7) (11) (1) (42) (16)

0.7 5.4 7.3 3.0 9.0 3.7
5 (3) (24) (32) (17) (51) (21)

1.4 15.2 11.3 1.4 5.5 12.0 2.8
6 (6) (67) (50) (8) (31) (68) (16)

0.7 17.5 5.7 1.4 5.7 7.8 3.0
7 (3) (77) (25) (8) (32) (44) (17)

0.2 7.9 6.3 2.6 8.5 2.8
8 (1) (35) (28) (15) (48) (16)

0.2 0.5 0.5 0.5
9 (1) (2) (3) (3)

0.2 0.5 0.4 0.7
10 (1) (2) (2) (4)

2.0 0.5 0.7 1.1 0.5 0.2
11 (9) (2) (3) (5) (3) (1)

0.7 2.2 1.9 1.1
12 (3) (10) (11) (6)

0.2
13 (1)

- aa-a

4Ik.A .
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Table 4 (continued)

% of Class 3: Arrival and Departure
Runway/Gate Distributions

Arrivals Departures

R 24R 24L 25R 125L 24R 24L 25R 25
- -- aaNo.-of

Area Icrft)( )( )( )( ) ( ) ( )( )

1

0.5
2 (1)

3

2.7 1,4 0.5 1.0
4 (4) (2) (1) (2)

0.7 0.5 0.5 1.0
5 (1) (1) (1) (2)

1.4 0.7 2.2
6 (2) (1) (4)

1.4 1.4 0.5
7 (2) (2) (1)

0.5 0.5
8 (1) (1)

2.0 18.3 10.3 18.9
9 (3) (27) (19) (35)

0.7 3.4 0.5 0.5 1.010 (1) (5) (1) (1) (2)

51.0 13.5 0.7 16.2 10.8 19.5 14.1
11 (75) (20) (1) (30) (20) (36) (26)

0.7 0.512 (1) (1)

13

11

I

4[

- -- --- .w.
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Table 4 (continued)

% of Class 4: Arrival and Departure
Runway/Gate Distributions

Arrivals Departures

Rwy 24R 24L 25R 25L 24R 24L 25R 25L

Gate (No.of
Area Acrft) () ( j ) ) ( ) ( _

1

2

3

4

5

6

7

8

5.9 5.9 2.2 2.2 27.3
9 (1) (1) (1) (1) (12)

5.9 2.3 2.3 2.3
10 (1) (1) (1) (1)

64.7 17.6 22.7 18.2 6.8 11.4
--- 11 (11) (3) (10) (8) (3) (5)

2.3
12 (1)

- a - -- a



46

Table 5

ARRIVAL AIRCRAFT LATENESS DISTRIBUTION
(Average deviation from schedule, excluding

delays due to destination airport)

Amount of time Percent of flights
late or early late or early()

More than 15 min. early 0
less than 15 min. early 5
On time 24
less than 5 minutes late 29
5 to 10 minutes late 15
10 to 15 minutes late 9
15 to 30 minutes late 9
30 to 45 minutes late 4
45 to 60 minutes late 2
more than 60 minutes late 3

Source: Peat, Marwick, Mitchell & Co., analysis of data
provided by Stapleton Task Force
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LAX - STAGE 1

EXPERIMENT NO. 7

Objective:

To obtain baseline delay estimates for the following runway
configurations in VFR 1 for 1982 demand.

To obtain delay estimates for 1982 with no improvements to
the airport.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 24L, 25R, 25L 24R, 24L, 25R, 25L

Related Comparison Experiments:

Experiment 11 is similar with an improved ATC system scenario
(1982) and the 1982 near-term improvements.

Prior Experiment 1 is similar for the 1978 demand.

Remaining Data Items:

*Demand input distributions

*Lateness distribution



Experiment Number: 7 (Input changes from experiment number

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

A. Logistics ,,_'_'_ 
_ _ _ _ __....

1. Title
2. Random number seeds
3. Start and finish times ,__ _,,_ ,_,,
4. Print tinng ._,,
5. Airline names
6. ProcessinQ options ... .
7. Truncation limits ,_,_ _,_,_,_._,_ _

8. Time switch
0. A] r2"eio Physical Characteristics Configuration "A"

g. n rirfi d _ _ _ _ _ __ _ _

10 Number of runwaysber
i. Kunway laentllcation

12. Departure runwav and link_ 
____

14. Runway crossing links
14. Exit taxiway location

15. Holding areas
16. Airline gates
17. Genpral aviatinn hmin_ _ _ _ __i__....

C. ATC Procedures

18. Aircraft sepratin_
19. Route data

20. Two-way path data ....
21. Common approach paths

22. Vectoring delays ,_,
23- npnarti ng ri nw in I Mn +- ],,

24. Gate hold control

25. Departure _ir__nr____nt__int_,_.,I _i
26. Departure queue

27. Runway crosina dolA -nn_ ___
0. Aircraft Operational Characteristics

28. Exittaxiway tili ,tin "I

29. Arrival runway occupancy times _ __ll_ 
_Touch-and-a rnway Acr-lpanry r i' .

l 

c
31. Departure runway occupancy times
32. Taxi speeds
33. Approach speeds 

____

34, Gate-servico timpl. . .z• '4 I

36. Runwav crosing timpI,,
37. Lateness distributions

38. Demand 1982 Demand with Demand Input
_istributions (Required from Task Force
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LAX -STAGE 1 '
EXPERIMENT NO. 11

To assess delays to aircraft in 1982 for the following runway
configuration in VFR 1 with an improved ATC system scenario
and the 1982 near-term improvements.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 24L, 25R, 25L 24R, 24L, 25R, 25L

Related Comparison Experiments:

Experiment 13 is identical less improvements #2 (high-speed
taxiway off runway 25L) and improvements #3 (strengthening
of the Sepulverda tunnel).

Prior Experiment 7 is similar without the noted improvements.

Prior Experiment 1 is similar without the noted improvements
and a 1978 demand.

Remaining Data Items:

*1982 near-term improvements

*1982 demand input distributions



Experiment Number: 1 (Input changes from experiment numlOer

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

A. Logistics ,_,_,_,,
1. Title ....
2. Random number seeds
3. Start and finish timen ,._,

4. Print nntin__
5. Airline names

6. Processina oDtions ....
T. Truncation limits
8. Time switch

8. irrielC Physical Characteristics Confiu.an, "A,.

0- Airfiald n twor- ... ...
10 Number of runways ,_,
i1. Kunway loentITIcatlon

12. Departure runway and links See Attachptdri l-l-a fe,- A----- . 7^

i. Runway crossing links
14. Exit taxiway 1ocgtion See attached Fiuure fnr Tmi- vv.v

15. Holding areas See attached figure for Improvement t Taxiwy
16. Airline gates _-_

17. General aviatinn hia4,, 2"a..
C. ATC Procedures

18. Aircraft separatin-
19. Route data + rnh* 42 i r- if rf t im ci.,,
20. Two-way ath data
21. Common approach paths
22. Vectoring delays

,23. fl@nartinn _________________________-____,___,_i______

24. Gate hold control
25. Denarturprear p -nc+"

4 .e _______________________

26. Departure queue __n__________________________________..._•___
?7. Runway croting rI1nu enn+nl i_ i

Aircraft Operational Characteristics
28. Exit taxiwav utllijatlnn New Exit Class 4 Rwv 4 Prob. of u 0 28
29. Arrival runway occupancy times i
,u. Touch-and-ao runwa-
31. Departure runway occupancy times . ..... ..32. Taxi sDeeds

33. Approach speeds '_'

34. Gate service timp t ,_, ,
II

36. Runway craes ina timon '_"
* ~37. Lateness distributions______________________

38, Demand______________________
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TABLE 6

PRE-1985 VFR SEPARATION VALUES*

A. Arrival-Arrival Separation (nmi) - VFR - Without Buffer

Trail Aircraft Class

A B C D

Lead A 1.9 1.9 1.9 1.9
Aircraft B 1.9 1.9 1.9 1.9

Class C 2.7 2.7 1.9 1.9
D 4.0 4.0 3.0 2.7

B. DeDarture-Departure Separations (seconds) - VFR

Trail Aircraft Class

A B C D

Lead A 35 35 45 50
Aircraft B 35 35 45 50

Class C 50 50 60 60
D 120 120 120 90

* The separations shown are minimum values.

-.. .... -

*1I
L4
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LAX - STAGE 13

EXPERIMENT NO. 13

Objective:

To assess the delay impact to aircraft in 1982 for the
following runway configuration in VFR 1 with an improved
ATC system scenario and the 1982 near-term improvement less
improvement #2 and #3.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 24L, 25R, 25L 24R, 24L, 25R, 25L

Related Comparison Experiments:

Prior Experiment 11 is similar except improvements #2 and
#3 are included in run.

Remaining Data Items:

None

_Ank-,



Expeimet Nuber 1354
Expeimet Nuber 13 (Input changes from experiment number

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

A. Loqistics__________________ 
_____

* ~~1. Title________________

2.-andomi number seeds_______________ _________

3. Start and finish timep________________________

4. Print nntinnc ______________________

5. Airline names_______________________

6. Processing sotions
/'. Truncation limits
8. Time switch________________ 

______

t. Amielo Phnysical Characteristics Configuration "All
9- -Airfi.1rH np1twnv-L_______________________

10 Number of runways
ii. iKunway identification

12. Departure runway and linkq _____________________

4. Runway crossing links____________ ___________

14. Exit taxiway location___________ ____________

1b. Holding areas

16. Airline gates

17. gpnprxl ~i*n vc

C. ArC Procedures
18. Aircraft senaration ______________________

1.Route data Tpjac Tv~r.n*.,*vef .. A%

20. Two-way oath data________________________
2= . Commnon approach paths__________ ___________

22. Vectoring delays_______________________I
231. flnartinn v.rwyfu ~ -i4.~

24. Gate hold control'

25. Denarturp aircna-a gnneti-min~r
26. Departure queue
g7. Runway Erntginn d~jv rifnM1

D. Aircraft Operational Characteristics
28. ;xit taxiwav 1iatn I Less Irn rovernent Exit

2.Arrival runway occupancy times

32.Taised

34. Latens drisptibutin

36.- Runway crossing timpc

38Demand Restrict Heav Aircraft (Class 1) to Runwavs
____________________________(noise restriction on 24L)
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LAX -STAGE 1

EXPERIMENT NO. 2

Objective:

To obtain baseline delay estimates for the following runway configuration in
IFR 1 for 1978 demand.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 24L, 25R, 25L 24L, 25R

Related Comparison Experiments:

Experiment 8 is identical except for a 1982 demand. Experiment 3 is similar
with IFR 2 weather conditions and restriction on arrival runway use.

Remaining Data Items:

" IFR 1 values for arrival runway occupancy times and new lateness
distributions

" Demand input distributions for departure runways and gates



Experiment Number: 2 (Input changes from experiment number -11-

A. Logistics__ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10do N umber f r n aseds_ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _

12. Setartr ra n wa i nds t iko~atr ~ 74 "4~

4. PHoldint ara
4 1. Airline nates

C.AC Procersn oig
18. Airucafti limiatso F ethrCniin
8. Route daitah

20. Two-way loant dat _______________________

24. GA tr e ld cot roe_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

15. Agnprtual i i n t~~~e ______________________
6. __Droearuresq e e_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

8. Ai r r cpratioa hara cteisic ______1 __Weather _____Conditions___

29. ARrival ruayta uac ies IIVle
20. Two-aydpath dunaa rtinI~

31. A o m pproach d paths_ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _

Runwa V ct rin elays

Shif Departure dequeue 4Rto2L n
______________________ 25wa L to ZSR

D ,, . crf -prtoa Chrctrstc
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Table 7
C. ATC PROCEDURES

18. Aircraft Separations: These values are based on
Report No. FAA-EM-78-8A.

Arrival-Arrival Separation (nmi) - IFR - Without Buffer

Trail Aircraft Class

4 3 2 1
(A) (B) (C) (D)

Lead 4 (A) 3.0 3.0 3.0 3.0
Aircraft 3 (B) 3.0 3.0 3.0 3.0
Class 2 (C) 4.0 3.0 0,° 3.0 3.0

1 (D) 6.0 5.0Ou, 5.0 4.0

Departure-Departure Separations (seconds) - IFR

Trail Aircraft Class
4 3 2 1
(A) (B) (C) (D)

Lead 4 (A) 60 60 60 60
Aircraft 3 (B) 60 60 60 60

Class 2 (C) 60 60 60 60
1 (D) 120 120 120 90

The separations shown are minimum values.

Departure/Arrival separations assume VFR values + 0.5 nmi.
Arrival/Departure separations assume IFR runway occupancy time

equals VFR runway occupancy time + 5 seconds.

.4j
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LAX - STAGE 1

EXPERIMENT NO. 8

Objective:

To obtain baseline delay estimates for the following runway
configurations in IFR 1 for 1982 demand.

To obtain delay estimates for 1982 with no improvements to
the airport.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 24L, 25R, 25L 24L, 25R

Related Comparison Experiments:

Experiment 12 is identical but with an improved ATC system
scenario and the 1982 near-term improvements.

Prior Experiment #2 is identical except for a 1978 demand.

Remaining Data Items:

1982 demand input distributions (arrival fix,

runways, and gates)



Expeimen Numer:60ExpermentNumbr: ~(Input changes from experiment number

SIMULATION MODEL INiPUT DESCRIPTION OF INPUT CHANGE

A. Locistics_______________________

1. Titl
ZRandom number seeds _______________________

3. Start and finish-timag

.C Procersn tos

B9. RTite daitah

20. Two-a y nath date

22. Nuerinof delays

24. Ga hodecntrfcol

* ~ 2. Departure queue v and_ __ __ __ __ __ _ __ __ __ __ __ __

27. Runway rosing i n -1 _______________________
4. Air ra t Opea ia o al iara t rs i s _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _

316. DeArtue runayteunyie

3C . AC P pr o c d u r s p e s_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

30. De oay 1982 De a dwihA riata~ n R n
Z_ _ _ _ _ __ _ _ _ _ __ _ _ _ DCotibmion (Requored pathT sk Fo ce
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LAX - STAGE 1

EXPERIMENT NO. 12

Objective:

To assess delays to aircraft in 1982 for the following runway
configuration in IFR 1 with an improved ATC system scenario
and the 1982 near-term improvements.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 24L, 25R, 25L 24L, 25R

Related Comparison Experiments:

Prior Experiment #8 is similar except for the noted improve-
ments.

Remaining Data Items:

Arrival demand distributions for heavys (arrival fix,
runways, and gates)

4



Experiment Number: 1Z (Input changes from experiment nuer 8

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

A. Logistics ,,_,_,,

1. Title
2. Random number seeds

3. Start and finish times
4. Print ontinn ... . .. .. .5. Airline names
6. Processing Options
7. Truncation limits

8. Time switch
0. Irela Physical Characteristics Co _gr ig, -Ai

Q. Airfiald nA*W__-_ _
10 Number of runways
11. Kunway laentiTication

12. Departure runwav and linkI See Attached Figure fev,- A- 0 = *1A

14. Exit taxiwa location . See Attached Figure for I nprnvPn,-I i 4

15. Hoiding areas Se- Attached Figure for Improvement to Taxi a
16. Airlingaes .______ ,_r__-n__,_oeenttoTa__i____

17. GenprAl xv mH nrmeinn ms-..
C. ATC Procedures

18. Aircraft senaration . .....
19. Route data New Route Data to Reflect Imoroement
20. Two-way oath data , __ __ _ ,_

21. Common approach paths
22. Vectoring delays
23. DPnartinv rtinway i.aii - ,_,,,_ _
24. Gate hold control

25. Dearture aircnxro rn +_n_-in,__,_ ,,
26. Departure queue _

27. Runway crossing dplag cnn__ __,,_, _
0. Aircraft Operational Characteristics

;8. Exit taxiwav utilizatinn New Exit Class 4 Rwy 4 Prob. of use 0.Z9. Arrival runway occupancy times
,U. Touch-and-a runway nrriananrv mi.
31. Departure runway occupancy times iiiii

32. Taxi soeeds
33. Approach speeds

34. Gate service timt ,_,
~~I i 1 44

36, Runway crossing time .____,_,_,

37. Lateness distributions
38. Demand Demand Distribution for Heavy Aircraft

i c I
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LAX - STAGE 1

EXPERIMENT NO. 3

Objective:

To obtain baseline delay estimates for the following runway

configuration in IFR 2 with 1978 demand.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 25L 24L, 25R

Related Comparison Experiments:

Remaining Data Items:

IFR 2 separation values and lateness distributions

Arrival demand distributions

IFR 2 arrival runway occupancy times

U|



Experiment Number: b~(Input changes from experiment numtar

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

A.- Locgistics________________________

1. Title
2.- Random number seeds_______________________

3. Start and finis __________________________
4. -print nntinnr ______________________
5. Airline names_______________ 

_______

6. Processing options
7 Truncation limits_____________ 

_________

8. Time switch_________________ 
______

6irfield Phlysical Characteristics CpriurainM 11A11

q. Airfiald ,n*wfuj_ 
__ _ _ __ _ _ __ _ __ _ _ __ _ _ __ _10 Number of runways____________ 

_________

-i. Milway loen-Clrlcation

12. Deoarture runwa and linkg
'J. Runway crossing links____________ 

___________

1 4 . E x i t t a x i w a y -l o c a t i o n_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

15. Holding areas

16. Airlinegates______________ 
________

17, Gpnpral aviat-i-nn hacing ~am
C. ATC Procedures

18. Aircraft senaratinn IFR 2 Weather Conditions (special missedl
19. Route data approach procedu)

20. Two-way Rath data
21. common approach paths

22. Vectoring delays
21. flanrtintn rlnway ~ ,4.~ _______________________

24. Gate hold control-______________________

*25. Denarturp Ajr~narap ncr"inf
26.__Departure queue_____________ 

_________

*27. Runway gCogingila rm~vnt-o%1
D. Aircraft Operational Characteristics ______________________

8,Exit taxiway Utili~atinn____________________
Z9 Arialrunway occupancy times LFR 2 Values if different

33. Approach speeds ______________________

34. Gate servicp timpq _____________________

36. Runway crossing timpt _______________________

37. Lateness distributions IFR 2 Values if Different
38, No~n.. 7 Arrivals on 24L and 25R (Shift ArrilDemand)



66

LAX - STAGE 1

EXPERIMENT NO. 4

Objective:

To obtain baseline delay estimates for the following runway
configuration in VFR 1 for 1978 demand for nighttime
operations.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

6R, 7L 24L, 25R

Related Comparison Experiments:

Experiment 5 is identical except for IFR 1 weather conditions.

Experiment 10 is identical except for 1982 demand.

Remaining Data Items:

New model inputs (See configuration B)

Demand input distributionb

Time of simulation (0000 (a.m.) to 0600 (a.m.))
(0500 G.m.t. to 1100 G.m.t.)

VFR 1 (special) separations for departure/arrival
dependency on 6R-24L, 7L-25R



67Experiment Number: 4 (Input changes from experiment number

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

-A. Logistics 
I

1. Tile
Z. Random number seeds
3. Start and finish timp ,, _,_,_,

4. Prinntinnc
5. Airline names
6. Processing ptions_... .
7 Truncation limits
8. Time switch

d. A1rT1ela Pnysical Characteristics -

9. Airfia1rf natWni v.L, __ _ _ _ _ __ _ _ _ _ __ ____ __ _ _ _10 Number of runways
'i. KIunway loentITIcatlon

12. Departure runway and linkc ,_,
IJ-. Runway crossing links .......

14. Exit taxiway location ,_,
15. Holding areas

16. Airline gates'
1 7 - G p n p r ~ l x v j z 4 n + * ,= .. ..

C. ATC Procedures

18. Aircraft seoaratinn . T h l
19. Route data
20. Two-way path data

21. Common approach paths ... .. ..

22. Vectoring delays . . . . ... .
2I- Dn ting rtinwxyIIn~ _______________________

24. Gate hold control

25. Deoarturt i reae nne*~n e ,_,_,,_,_,_,_ ,
26. Departure queue
27. Runway rcrnsinn d.1av rnn*rnl ... . .

SD. Aircraft Operational Characteristics
__Exit taxiway utili__tn__.... New Data #..am niprht t i A nlpf,1i nZ9. Arriva" runway occupancy times New nat from night time data collecti )nu. Touch-and-aogn~ )eipe 4= ..

31. Departure runway occupancy times
. Taxi soeeds

33. Approach speeds

34. Gate service timer_

36. Runway crossino tlm__
37. Lateness distributions 

IIII_ _

38, Demand 178



EXIT TAXIWAY UTILIZATION.: Table 9

68
RUNWAY 7L OBSERVED PROBABILITY OF USE

EXIT LINK NO. (NUMBER OF AIRCRAFT)
AVERAGE RUNWAY OCCUPANCY (SEC)

CLASS 274 277 278 282 260 286

1 (D)

0.67 0.20 0.07 0.06
2 (C) (10) (3) (1) (1)

- 60 66 76 -76

0.25 0.2S 0.25 0.25
3 (B) (1) (1) (1) (1)

64 63 139 42

1.00
4 (A) (1)

RUNWAY 6R OBSERVED PROBABILITY OF USE
4EXIT LINK NO. (NUMBER OF AIRCRAFT)

AVERAGE RUNWAY OCCUPANCY (SEC)

CLASS 310 305 145

.30 .40 .30
1 (D) (3) (4) (3)

47 70 70.

.S4 .37 .09
2 (C) (13) (9) (2)

48 61 75

3 (B)

4 (A)
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LAX - STAGE 1

EXPERIMENT NO. 10

Objective:

To obtain baseline delay estimates for the following runway
configurations in VFR 1 for 1982 demand.

To obtain delay estimates for 1982 with no improvements to
the airport.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

6R, 7L 24L, 25R

Related Comparison Experiments:

Experiment 10A is identical except for IFR 1 weather conditions.

Experiment 15 is identical except for near-term improvements
#5 and #7.

Prior Experiment 4 is identical except for 1978 demand.

Remaining Data Items:

Demand input distributions



ExpermentNumbr: ~(Input changes from experiment number

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

3. Sitart and finish tim.o_______________________

4. Print gntinng
5. Airline names_______________ 

_______

6. Processina ptions
/. Truncation limits
8. Time switch_______________________

6. JAlr~ela Physical Characteristics pfgrt,""

9- Aiy'fild nafwni- 
______________________

10 Number of runways_____________ 
_________

fl. ~unway Identification

12. Departure ruway ajnd _linkt
14 Runway crossing links ______________________

1 4 . E x i t t a x i w a y -l o c a t i o n _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

lb. Holding areas

16. Airline gates_______________ 
_______

17- GenAv.N1 fviatinnIm r
C. ATC Procedures

IS. Aircraft earl
19 oute data

20. Two-way path datA _______________________

Z]. Common approach paths _______________________
22. VectorinS delays_____________ 

_________

26. De artur e_ i ~ ~ . r' n * 4~ queue_ 
_ _ __ _ _ __ _ _ __ _ _ __ _ _

J7. Runway ctnina dplay rnn1~ni I______________________
0. Aircraft Operational Characteristics______________________

8. Exit toxiway uitili~atirnn______________________

33. Approach speeds ______________________

* ~~3A. Gate servitp impt ______________________

3, Runway cragging tim.a_______________________

37. ateessdistributions
38, Dmnd 1982 DeMand



LAX-STAGE 1

EXPERIMENT NO. 15

Objective:

To assess delays to aircraft in 1982 for the following
runway configuration in VER 1 with an improved 1978 ATC
system scenario and near-term improvements #5 and #7
for nighttime operations.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

6R, 7L 24L, 25R

Related Comparison Experiments:

Prior Experiment 10 is similar without the noted improvements.

Remaining Data Items:

4 . Bypass area north of runway 7L,
Improvement #8 omitted from this
experiment. (Must be defined by
Task Force)

New Exit Probabilities

Runway 6R (Combining link Runway 7R
exits 310 & 305)

Class 1 - 0.70 Class 1 - 0.87
Class 2 - 0.99 Class 2 - 0.87
Class 3 -0.99 Class 3 -0.50
Class 4 -0.99 Class 4 -0.50



Experiment Number:72
Expeimen Numer:(Input changes from experiment number

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

A. Logistics ,_,_ , _ ....

1. TItle ,_ ,_ , _,,_ ,_ ,,
Z. Random number seeds

3. Start and finish time ,_,,

4. Print gntinng .... ..
5. Airline names ... . ...
6. Processing 2ptions ,_ _,_ _
7. Truncation limits
8. Time switch _____mm___llm

b. AirTiela Pnysical Characteristics ,.

9. Airfi ri nc'wnY, -,
10 Number of runways
11. Runway ioentlTlcation

12. Deoarture runway and link._
'J. Runway crossing links N outes for

14. Exit taxiwav location New Exit for Improvements # 5. ?6
I5. Holding areas-

16. Airline gates ,

17. Gna Aviat* nev
C. ATC Procedures

18. Aircraft seoaration
19. Route data

20. Two-way oath data ._,
21. Comon approach paths

22. Vectoring delays

24. Gate hold control'

25. Departurp Rlyrn3rb rnrie.i4n1r ....
26. Departure queue ....
27. Runwa r~n d.1v r~i-n1 ________________________

D. Aircraft Operational Characteristics
t taxwa it New Values for xit Utilization

Z9. Arrival runwa occupanc times New E2xit, . .oc -a d o ru w v n pa rX =
31. Departure runway occupancy times ,__
3&. Taxi soeeds ,_,_,
33. Approach speeds _

34. Gate RervicA timc ......

* 36. Runway crnsina tima _______________________
37. Lateness distributions
38. Demand ,_,

i
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LAX - STAGE 1

EXPERIMENT NO. 5

Objective:

To obtain baseline delay estimates for the following runway configuration in
IFRi for 1978 demand.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

6R, 7L 24L, Z5R

Related Comparison Experiments:

Experiment # 10A is identical except for the 1982 demand.

Remaining Data Items:

" Demand Input Distributions

" IFR I Separations

A



Experiment Number: 5 (Input changes from experiment niiker J.

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

A. Logistics 
_______________________

1. Title_ _ _ __ _ _ _ _ _ __ _ _ _ _ _

2 ando-m number seeds

3. Start and finish timpL..
4. Print inntinno ________________________

5. Airline names_______________ 
_______

6. Processing options_____________ 
__________

-. Truncation limits

8. Time switch ______________________

0. Airfield Ph'fysical Characteristics Confi~txratin, "Pit

10 Number of runways_____________ 
_________

12. Departure ruwvad1ik
-- T Runway crossing links____________ 

__________

14. Exit taxiway location ______________________

-1. Holding areas

16. Airline gates ______________________

17. G n~ral avatn __________________________
CATC Procedures______________ 

________

18. ircrft sr~artinnIFR 1 (S2:ecia1)detparturP/arrrn eiarn-n
Route_________data_____ dency to be developed

71 flpnartinn rina
24. Gate hold control ______________________

25. Denarturp ai +vnnin e
26. Departure queue

27. Rna rgigtox nt.j
UAircraft Operational Characteristics ______________________

2 .Exit taxiway u~tili7R1 nn _______________________

33 pproach speeds ________________________

34. GateReryfrb timpit______________________

J6. Runway crossing timpo________________________

37. Lateness distributions ______________________

38. Demand__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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LAX - STAGE 1

EXPERIMENT NO, IOA

Objective:

To obtain baseline delay estimates for the following runway
configuration in IFR 1 for 1982 demand.

To obtain delay estimates for 1982 with no improvements to
the airport.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

6R, 7L 24L, 25R

Related Comparison Experiments:

Prior Experiment 5 is similar with a 1978 demand.

Remaining Ilata Items:

1982 Demand

Demand input distribution

A *--,-&
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Experiment Number: 1OA (Input changes from experiment number

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

A. Logistics
I. Title
2. Random number seeds
3. Start and finish tis_......
4. Print timn ....
5. Airline names
6. Processina options ,_,
7. Truncation limits
8. Time switch
R. Airf1eld Physical Characteristics Co-fieuration "B"
9. Airf i ol tl natw nri ...

10 Number of runways
11. Runway identilcation

12. Departure runway and link_
I-. Runway crossing links
14. Exit taxiway location

15. Holding areas
16. Airline gates
17. Gener1 avi tinn haczn zov o

C. ATC Procedures
18. Aircraft separation ........... ...
19. Route data
20. Two-way path data .......
21. Commnon approach paths
22. Vectoring delays
23. 1)fnartin riiw~v in " ,
24. Gate hold control

25. Denarturp aircnarmrnnr n~e II

26. Departure queue
27. Runway crogin v dl__ _n_ _n_,0. Aircraft Operational Characteristics
28. Exit taxiway utill7Atinn
29. Arrival runway occupancy times
Ju. Touch-and-an runway or,,nany *im
31. Departure runway occupancy times

32. Taxi speeds
33. Approach speeds

34. Gate service tim___

36. Runway crosing timg
37. Lateness distributions
38., Demand 1982
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LAX - STAGE 1

EXPERIMENT NO. 6

Objective:

To obtain baseline delay estimates for the following runway
configuration in VFR 1 for 1978 demand for east operations.

ARRIVAL RUNWAYS DEPARTURE RUN1WAYS

6R, 6L, 7R, 7L 6R, 6L, 7R, 7L

Related Comparison Experiments:

Experiment #9 is identical except for the 1982 demand.

RemainingData Items:

*New model inputs (See configuration C)

*Demand input distributions

*Time of simulation



Experiment Number: 6 (Input changes from experiment number (New )

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

A. Logistics

1. Title .. .... ._I
Z. Random number seeds

3. Start and finish timpq IRequired from Task Fornp
4. Pri nt nntionc . :

5. Airline names

6. Processing options ..

7. Truncation limits
8. Time switch

b. AirTield Pnysical Characteristics Configuration "C"

g. Airfield n.*wnrL ._.__
10 Number of runways
11. tKunway loentification

12. Departure runway and link_
1J. Runway crossing links .. __

14. Exit taxiwav location
15. Holding areas

16. Airline gates ,__

17. Ganpra1_ avia~ni _______________________
C. ATC Procedures

18. Aircraft senaration
19. Route data

20. Two-way path data .
21. Common approach paths
22. Vectoring delays

23, rlpnar~ing mi~nW rpaIm P _________________________

24. Gate hold control

25. Deoarturp airtnara rnneri_+_
26. Departure queue

27. Runway crosina dalav rnn*-r_
D. Aircraft Operational Characteristics

28. Exit taxiway utili7atinn ,
29. Arrival runway occupancy times i

Ju. Touch-and-oo runway r nanry 1tim C
31. Departure runway occupancy times I

32. Taxi speeds _
33. Approach speeds

34. Gate servicratim_

36. Runway crossino tim__
37. Lateness distributions -' __

38. Demand 1978 Demand and Demand Input Distribu-
tions (Required from Task Force)
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LAX - STAGE 1

EXPERIMENT NO. 9

Objective:

To obtain baseline delay estimates for the following runway
configurations in VFR 1 for 1982 demand for east operations.

To obtain delay estimates for 1982 with no improvements to
the airport for east operations.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

6R, 6L, 7R, 7L 6R, 6L, 7R, 7L

Related Comparison Experiments:

Experiment #16 is identical except for near-term improvements
#5, #7, and #8.

Prior Experiment #6 is similar with a 1978 demand.

Remaining Data Items:

New model inputs (See configuration C)

I - .



Experiment Number: 9 (Input changes from experiment number

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

A. Loiia s istics

0. Random number seds

P 
1. 

Tt 
~loent 

r c 
t o

3. Start and fins h tin,

4. Pro t nntin 
5. Airline names "_

6. A Processin, options I1. Aruncation limits
8. Time switchb . girfieia Fnysical Characteristics 

i

1 9 - A i r f i l d n g t ign r ,- -
10O Number of runways

20. unway oenhT dcation
, 12. Dep~arture renav and Ilink q..
i-'r. Runway crossing ,links l

14. Exit taxiway location

15. Holding areas

16. Airline as gates

17. Gpn r l d vitinn h _ae,,,C. ATC Procedures

18. Aircraft searatinn e....
19. Route data

20. Two-way path d ata
31. Common approach paths

22. GVectorin, delayi =_ii

24. Gate hold contronl"
2 5 . D e p a r t u r p a i r n r- nn , ! , ,

[ 26. Departure Sueuel
" i ZJ7. Runway crosgii nalIay e.,nntl j ,
r D ArcrftOperational Characteristics . .

. I 2. Exit taxiway otili~xtinn
Z9. Arrival runway occupancytimes

• ,. JU. Touch-and-oo runwv ne198n2n I II
o31. Departure runway occupancT times

S32. Taxi speds
33. Approach speeds

. _ 34. Gate servico timp, . ..

36. Runay~ crossina timpe
37. Lateness distributionsI

38 Demand 1982 nrmnan and Demnd Innut sti
Pbutions (Required from Task Force) -

" ": '" ,a ...&dab
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LAX - STAGE 1

EXPERIMENT NO. 16

Objective:

To assess delays to aircraft in two of the following runway
configurations in VER 1 with near-term improvements #5, #7,
and #8 for east operations.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

6R, 6L, 7R, 7L 6R, 6L, 7R, 7L

Related Comparison Experiments:

Prior Experiment #9 is identical except for noted improvements
to the airport.

Remaining Data Items:

By pass area on Runway 7L

Must be defined by Task Force



Experiment Number: 683
16 (Input changes from experiment number fl)

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

A.Looistics i

1 . T i t l e ...
2. Random number seeds ,
3. Start and finish ti___
4. Print gntinor....

5. Airline names
6. Processing options ... .
I'. Truncation limits
8. Time switch 

INIi_ 
_0. Airfield Physical Characteristics Configurarn ,,,

9 Airfialdr nwn4 .....

10 Number of runways
I'. Kunway luentITIcation

12. Departure runway and line_
14- Runway crossing links
14. Exit taxiway location ,__

15. Holding areas
16. Airline gates .. ..
17. nenpral aviRfinn hac-ng aPnaS

C. ATC Procedures
18. Aircraft separation .. ....
19. Route data New Rniitc fn 7T.

20. Two-way oath data
21. Common approach paths i_ _ _ _ _ _ _

22. Vectoring delays ,.__ _ _

71- nonar t ing r nwy r 'II 'hi t-v _____

24. Gate hold control
25. Departure _ir_ _ __P r_ _ __-__+__
26. Departure queue ,_I_ __.....

27. Runwav crnggina delayg -nr1 l !'_ InntIzI _I I0. Aircraft Operational Characteristics
28. Exit taxiwav utiliAtinn ,, ,__ I_. .. ... ___29. Arrival runway occupancy times
•J." Touch-and-a runway n anry ri.-C
31. Departure runway occupancy times III

32. Taxi sDeeds
33. Approach speeds ____

34. Gate servic* _im l I

3j. Runwa vcrossing -timp Il

37. Lateness distributions
38. Demand
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Attachment D

PRELIMINARY MODEL INPUT DATA
FOR STAGE 2 EXPERIMENTS

Los Angeles International Airport

Los Angeles
Airport Improvement Task Force Delay Studies

January 1979
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LAX

INDEX OF STAGE 2 EXPERIMENTS

Sequence Experiment Study Case Model Type of Input Page

Number Number Number Description

1 18 1 ASM Change-sheet 87

2 19 1 ASM Change-sheet 89

3 20 1 ASM Change-sheet 91

4 21 1 ASM Change-sheet 93

5 25 1 ASM Change-sheet 95

6 26 2 ASM Change-sheet 97

7 22 7 ASM Change-sheet 99

8 22A 8 ASM Change-sheet 101

9 23 8 ASM Change-sheet 103

10 24 8 ASM Change-sheet 105

Ii
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LAX - STAGE 2

EXPERIMENT NO. 18

Objective:

To assess delays to aircraft 
in 1982 for the following runway

configuration in VFR 1 with an 
improved ATC system scenario

and improvement #10 (taxiways).

ARRIVAL RUNWAYS DEPARTURE RUNVAYS

24R, 24L, 25R, 25L 
24R, 24L, 25R, 25L

Related Comparison Experiments:

Experiment #19 is identical except for improvement #11

(temporary holding areas on taxiway 
47 west of satellites

3 and 4).

Prior Experiment #11 is identical except for improvement 
#10

(taxiway improvements).

Remaining Data Items:

New route structure

'U

9 --

-.- -I 
.- 

~



Experiment Number: 1 (Input changes from experiment number

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

A. Logistics

, 1. Title
2. Random number seeds
3.. Start and finish times ,_,
4. Print gntitin_
5. Airline names
6. Processing options ._, _ ,
I. Truncation limits

8. Time switch
7. Airela Physical Characteristics Confign gtinn

9- Airfipld npwnr_
10 Number of runways
11. Runway laentfitcation

12. Departure runway and link,
'J. Runway crossing links
14. Exit taxiway location

I- . Holaing areas

16. Airline gates

17. General aviatinn hKeinm zrna
C. ATC Procedures

18. Aircraft separation ,
19. Route data New routes
20. Two-way path data
21. Common approach paths
22. Vectoring delays

23. Dpnartinn n y rriinw .. Ila
24. Gate hold control

25. Dearturp Airrnar P p-1*'in __
26. Departure queue
27. Runway cronging dplav rnn___nlD. Aircraft Operational Characteristics

6. 28 . Exit ta i av ijtili7;tinn
29. Arrival runway occupancy times

• u.Touch-and-ao vJn~ nnr* ti.a
31. Departure runway occupancy times

32. Taxi speeds
33. Approach speeds

.4
34. Gate servic tim&L 

I_ II

36. Runway crosgina timp , ,,
37. Lateness distributions

38. Demand
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LAX -STAGE 2

EXPERIMENT NO. 19

Objective-

To assess delays to aircraft in 1982 for the following runway
configuration in VFR 1 with an improved ATC system scenario and
improvement #11 (temporary holding areas on taxiway 47).

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 24L, 25R, 25L 24R, 24L, 25R, 25L

Related Comparison Experiments:

Experiment #20 is identical except for terminal expansion.
(Construction of satellite 1 and international terminal)

Prior Experiment #18 is identical except for improvement #11
(temporary holding areas on taxiway 47 west of satellites 3 and 4).

Remaining Data Items:

New holding area
(on present taxiway 47 west of satellites 3 and 4)



90Experiment Number: 19 (Input changes from experiment number

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE
A. Looistics ____

1. Title ,_..
2. Random number seeds
3. Start and finish timpeq ,,

4. Print nntin..5. Airline names
6. Processing optig,
7. Truncation limits
8. Time switch
SArI'eic Physical Characteristics Configuration T
9. Airfigi n+-o rk ..

10 Number of runways
u. Kunway IcentlIlcation

12. Deoarture runway and link-.
-- . Runway crossing links 

ii

14. Exit taxiway location . . ..
15. Holding areas Nw h1 ep in x ,
16. Airline gates
17. rpnpr;%l ;%vintinn hacing A ,n ,,

C. ATC Procedures

18. Aircraft seoaration ,,_,
19. Route data
20. Two-way oath data
21. Common approach paths
22. Vectorina delays
23 ig a n r i i im iq&2 3 . D ~~ n ~ n r I n w ~ y t o , - I _ _ _ _ _ _ _n _ _ _ _ _ _ _i_ _ _ _ _ __i_ _ _

24. Gate hold control

25. Denarture airenara rnnc*r.1-__________________________
26. DeDarture queue
27. Runway crzinnc dpavg nnrl0. Aircraft oerational Characteristics_

28. Exit taxiway utiliAtin
29. Arrival runway occupancy times ,_,' _
3u. Touch-and-ao runwav nrrinAnr_ Limjc
31. Departure runway occuoancy times ....

32. Taxi speeds
33. Approach speeds 

__
34. Gate servire timpe

36. Runway crossing timp, ,

37. Lateness distributions
38, Demand .. .,,

- " " '" . . . 1 - mi l' n imnli li l i'.......... - z ...
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LAX -STAGE 2

EXPERIMENT NO. 20

Objective:

To assess delays to aircraft in 1982 for the following runway
configuration in VFR 1 with an improved ATC system scenario and
terminal expansion.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 24L, 25R, 25L 24R, 24L, 25R, 25L

Related Comparison Experiments:

Experiment #21 is identical except for remote parking for 20
aircraft at west end of airport.

Prior Experiment #19 is identical except for terminal expansion.

Remaininzg Data Items:

New demand distributions
(Gate area assignments)

New route structure

#el



Experiment Number: 20 (Input changes from experiment n~ier

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

A. Logistics

1. Title ___________________

2. Random number seeds _____________________

3. Start and finish tinim_______________________

4. Pi~n * nin _________..__________C___

5. Airline names
6. Processing qgtl ns _______________________

* 1. Truncation limits

8. Time switch________________ ______

a. * i rn ea PIiCal Characteri sti cs Conf igurat ion "tA"

10 Number of runways
11. Runway luenTirication

12. Departr unway and linkc _____________________

14-. Runway crossing links
14. Exi t taxlwav location__________ ____________

15. Holding areas

16. Airline gates____________ ________

17. erwal viti kp4v%
CATC Procedures______________ ________

18. Aircraft spioaratinn
19i. Route data

2. Two-wa oah data_____________ ________

Z. Conunon approach paths______________ __________

22. Vectorinq del1y

24. Gate hold control___________ __________

* ~ S 25 enatr 4'tR, rnn*isn+e
26. Departure queue

7. Runway r~n I1~ -n.-~ _____________________

DAircraft 0 er ational Characteristics_____________________

Z9 rrival runway occupancy times _______________________

3. Departure runway occupancy times ________ _______________

33. Approach speeds

34. Gato Rorvirp tim.p_______________________

J6. Runwiy Grostjn timet_______________________
37. Lateness distributions__________ ____________

38, Bmund ew demand distribution
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LAX -STAGE 2

MCPERIMENT NO. 21

ObJective:

To assess delays to aircraft in 1982 for the following runway
configuration in VFR 1 with an improved ATC system scenario and
remote parking for 20 aircraft.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS,

24R,- 24L, 25R, 25L 24R, 24L, 25R, 25L

Related Comparison Experiments;

Prior Experiment #20 is identical except for remote parking for
20 aircraft at west end of airport.

Remaining Data Items:

*New route structure
(Gate area assignments)

*New demand distribution



Experiment Number: 3 (Input changes from experiment num'ber

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

A. Logistics ,_,_,

1. Ttle
Z. Random number seeds

3. Start and finish tinoc
4. Print nntinne _____________________

5. Airline names
6. Processing otton,

ru. ncation limits

8. Time switch
8. 11 r1el Pnysical characteristics lConfiguration "A"

1 9- Aivrfiea nswn4 _ __ _ _ _ __ _ _ _ _ __ _ _ _ __ _ _ _

10 Number of runwas___________ 
_________

11. Runway 13efltITlCaT.lon

12. Deoartr ruwy d linke ______ _______________

'J. Runway crossing links ____________________

* 14. Exit taxiway locationg_____________________
15. Holding areas

16. Airline gates
17. Genral avfa*4nn In4un _____

C. ATC Procedures

18. Aircraft soaratlonn_____________________
19. Route data New routes to ate area

2.Two-way path data________________________Common approach paths ,_ ____,

22. Vectorino delas

~rin runway tma 
24. Gate hold control

* ~25. Departure queue_______________________
27. Runway ernIndea nti _______________________D. Aircraft Operational Characteristics

SArrival runway occupancy times I

'dip 3. Dparture runway occupancy times _____________________

33. A~pproach speeds_____________________
34. sAteLservie.timse____________ 

__________

36, Runwav cro4ina ti4m e III

37. Lateness distributions _
3. Dmand -w damad dtpihttinn
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LAX -STAGE 2

EXPERIMENT NO. 25

Objective:

To assess delays to aircraft in 1987 for the following runway
configuration in VFR 1 with an improved 1C87 ATC system scenario
and 1982 improvements plus the satellite terminal and/or remote
parking for 20 aircraft.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 24L, 25R, 25L 24R, 24L, 25R, 25L

Related Comparison Experiments:

Prior Experiment #11 is identical except for the improvements
from 1982 to 1987 and the demtnd.

RemainG Data Items:

Demand distributions

.1
.F.
.4

4'"



Expeimet Nuber 2596Expeimet Nuber 25 (Input changes from experiment number

SIMULATION MODEL INPUT DE SCRIPTION OF INPUT CHANGE

-A. Logistics-_ 
_ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

Z. Rndom number seeds__ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3..,.Start and fInJAW tingeC
4- W , , -- ~n e _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

S.Arienames______________________

6. Processinq ptions _____________________
* I~. Truncation limits ____________________

* ~8. Time switch _____________________
o.TF 13~ii rysicai Characteristics Configuration "A"l

* ~10 Number of runways______________________
. I--"WGY 1cnT.1Tjr-aTjon

12. Departure runway and linkt _____________________
14- Runway crossing links _____________________
14. Exi$t ax _ __ __ __ __ __ __ _ __ __ __ __ __ __ _

1 olding areas

16. Airline gates ____________________

17- Gonavra aviatin _______________________

C. ATC Procedures______________________

]8. Ai rcraft sgnarAtj nn _____________________
19. Route data
-22. Two-way path data_____________ 

__________

21. Common approach paths___________ 
____________

22. Vectorina delays_____________ 
_________

* ~ ~ ~ 9 -3 Flon tin i jit e'all"t Af___________________________

* ~24. Gate hold control___________ ___________

UAircraf v rational Characteristics _____________________

29. Arril ruwa occupancy times _____________________

3.Dparture runwyocupancy times______________________

3.. Aproach speeds_______________ 
______

37 Lateness distributions ___________ __________

3_ _ _ __ _ _ __ __._ _ _ _ Q n 1987.Demand



97

LAX- STAGE 2

EXPERIMENT NO. 26

Oblective:
To assess delays to aircraft in 1987 for the following runway
configuration in IFR 1 with an improved 1987 ATC system scenario
and 1982 improvements plus the satellite terminal and/or remote
parking for 20 aircraft.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 24L, 25R, 25L 24L, 25R

Related Compariswn Experiments:

Prior Experiment #12 is identical except for the improvements
from 1982 to 1987 and the demand.

Renmaining Data Items:

Demand distributions

.N4E

-I
*"1



Experiment Number: 2f...i (Input changes from experiment ntLr .mJ

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE
A. La istics _____________________

Z. Random number seeds
3. Start and finish tlm@!______________________

6. Processing ggin
/. Truncation limits

10 Number of runways______________________
11I. Runway 13INtTITcation

12. Departr ruwyd linke _____________________
14. Runway crossing links _____________________

=T c Procedures

11. Aircraftsnrio

1.Commion approach paths_______________________
22. Vectoring delays______________________

24. Gate hold control

0. Aircraft Mprational Characteristics _____________________

* ~ Z. Arrival runway occupancy times _____________________

1.Dparture runway occupancy times

33 Approach speeds

2~ A~w~rm ico tmptr

L: - ateness distributions______________________

p g. Danand 1Q 7f rnone



LAX-STAGE 2 9

EXPERIMENT NO. 22

Obiective:

To assess the delay impact to aircraft in 1978 for the following
runway configuration in VFR 1 due to the runway closure of 25R
during work on the Spulveda Tunnel.

ARRIV:AL RUNWAYS. DEPARTURE RUNWAYS

24R, 24L, 25L 24R, 24L, 25L

Related Caparison. Ezverinints:

Prior Experiment #1 is identical except for closure of 25R for
tunnel construction.

Remaintnx Data Itevast

4Z



Experiment Number: (Input changes from experiment nulmer

SIMULATION MODEL INPUT DE ISCRIPTION OF INPUT CHANGE

A. Logistics _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1. ItWO__________________

Z. Random number seeds_____________ __________

3. Start and finish timas______________________

/ runcatlon i1mits

8. Time switch _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

V. _A1rT1eI0 VnySicaj Characteristics ____________________"All___

4- Airf~i L~.'_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10 Number of runways _____________________

11. KunW3Y 3V i T 1 cation

12. Departure runwa nd linke ______________________

J- Runway crossing links___________ ___________

14. Exit ta wa * ocatjon__________ ____________

15. Holding areas

16. Airline gates _____________________

17. Aircrl zsvaatinn nnj

21. Coummon approach paths ____________________

* 22. Vectoring delays____________ __________

24. Gate hold control____________ __________

j, Departurg airenarowne a e ______________________

2. Departure queue_______________ _______

?. Runwav e'ntS1pdea 0ffnnlfll ____________________

D. Aircraft operational Characteristics_______________________

* ~ 3. Dparture runway occupanc times _______ ________________

14 Gat @ srviro ti________________________

37 ateness distributions_______________________

___ ___ ___ ___ ___ ___ ___ ___ ___25R to 25L
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LAX -STAGE 2

EXPERIMENT NO. 22A

Objective:
To assess the delay impact to aircraft in 1982 for the following

runway configuration in VFR 1 due to the runway closure of 25R

during work on the Sepulveda Tunnel with a dual taxiway system

around satellite 4.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24L, 24R, 25L 24L, 24R, 25L

Related Comparison Experiments:

Prior Experiment #22 is identical except for a dual taxiway system
and a 1982 demand.

Remaining Data Items:

N

him,

.



Experiment Number: (Input changes from experiment nuiie&r .e

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

A. Logistics

I. T le I_ m_ I _m__

Z. Random number seeds
3. Start and finish tim

4. Print nntinng , _,_ ,
5._ Airline names
6. Processing options ... ... IN

/. Truncation limits
8. Time switch

0. Alrr'ela Pnysical Characteristics o "A,
9- A' rf 1d n e n ..

10 Number of runways
Ii. t wnway lIenIT1Caratlon

12. Departure runway and link ,
I3. Runway crossing links
14. Exit taxiway location ... ...

I*. Holding areas
16. Airline gates
17. AGeneral pi vtinn hacnn e

C. ATC Procedures

18. Aircraft seoaratinn
19. Route data
20. Two-way oath data... .
Z1. Common approach paths

22. Vectoring delaYs

24. Gate hold control _______________________

0. Aircraft Operational Characteristics ______________________

34. Gate servira tim__

36. Runway crosing timac_
37. Lateness distributions
38. Deand Rteassign arrivals and departures from

, 25R to 25L (198 Demand)

I • ~ II II I II
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LAX STAGE 2

EXPERIMENT NO. 23

Objective:

To assess the delay impact to aircraft in 1978 for the following
runway configuration in IFR 1 due to the runway closure of 25R
during work on the Sepulveda Tunnel.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 25L 24L, 25L

Related Comparison Experiments:

Prior experiment #2 is identical except for the closure of runway25R.

Remaining Data Items:

. . . .. * ' . . ..



Experimen Numer 10

Expeimen Nuber: qa~ (Input changes from experiment number

SIMULATION MODEL INPUT DESCRIPTION OF INPUT CHANGE

A. Lo istics _____________________

Rndam number seeds_______________________
j3. Start and finith tim~ _____________________

4. Print nntinnc _____________________
5.__Airline names _____________________

7. Tr'uncation limits
8. Time switch _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5s. Rirreja FnySjcaJ tharacterlsti cs "A

10 Number of runwas ____________________
11. R~unway loetIITICar.1on
12. Departure runway nd linke ___________________

IJ. Runway crossing links__________ 
____________

1 4 . E x i t t a x i w a y l o c a t i o n_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

15. Holding areas
16. Airline gates______________ 

________

17, Gnva Avil
C. ATC Procedures 

_ _ _ _ _ _ _ _ _ _ _ _ _

18. Aircraft separatin ____________________

19. Route datare, a _+,9l f lj g
20. Two-way path data____________ 

__________

21. Coimon approach paths ____________________

22. Vectoring delays_____________ 
_________

23.. nonartini riinwpjj liftm ~nm
24. Gate hold c ontrol____________ 

__________

N26. Departure queue _ _ _ _ _ _ _ _ _ _ _ _ _ _

?. Runway rnmaing efislay rity-________________________

D. Aircraft Operational Characteristics

431. Departure runway occupancy timesi

33. Approach speeds"M""l"

* 6. Runway crostjna_ ima

38. Demand ~~eassizn arrivalandertesf
ORto O
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LAX - STAGE 2

EXPERIMENT NO. 24

Objective:

To assess the delay impact to aircraft in 1978 for the following
runway configuration in IFR 1 due to the runway closure of 25L
during work on the Sepulveda Tunnel (in 79).

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 25R 24L, 25R

Related Comparison Exgeriments:

Prior Experiment #2 is identical except for the closure of runway
25L for tunnel construction.

Remaining Data Items:

N

S ,

I,

-- ' " - . ... . . .. . '--*-,r ----- , --.,A ... . ..



Experiment Number: ~ ,(Input changes from experiment nmbr

SIMULATION MODEL INPUT DE SCRIPTION OF INPUT CHANGE

A. Logistics__ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1. Title ____________________

Z. Random number seeds_____________ 
__________

3. Start and finish tins ~______________________
4. Print nntinn~ _____________________

5. Airline names _____________________

6. Processing ggti ons_____________ __________

I. T runcation limits

8. Time switch
IFT1. Phrel 'ysical Characteristics ConfLirrAXtjn "All

10 Number of runways _____________________

11. KunW8Y loentT~caTlon

12. Departure runway and li&L%______________________

14. Runway crossing links _____________________

1 olding areas

16. Airline qates _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C. ATC Procedures______________ 
________

18. Aircrf -' Irtinn _____________________

9. Route data _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

9.Two-way path data_______________________
Z1 omnapproach paths_________________ 

______

22. Vectoring delays_____________ 
_________

2.Departure queue

D. Aircraft Operational Caatrsis_____________________

~Z. Arre runwa occuanc times_______________________

33. Approach speeds___________________

4 6, Runway croac t m. _________________________

* ~37. Lateness distributions_________ 
_____________

38. !*' Dean easig arrva 15 U& zurl


